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A sketch of our results on CPT and strings is given. A mechanism for spontaneous
CPT violation in string theory is briefly reviewed, and recent theoretical progress
is summarized. Possible CPT-violating contributions to a four-dimensional low-
energy effective theory could produce effects at levels testable in neutral-meson
systems. Likely experimental signatures and attainable bounds are outlined in
candidate experiments with correlated and uncorrelated neutral mesons.
CPT invariance is a fundamental theoretical property of local relativistic
field theories of point particles.1 Moreover, interferometric experiments with
neutral kaons have tested it to a high degree of precision.2 These features make
CPT violation an ideal candidate signature for new, non-particle physics.3
Currently, string theory is among the most promising frameworks for a
unified description of the fundamental forces. Since strings are extended ob-
jects, they do not automatically satisfy the axioms leading to CPT invari-
ance. Indeed, an explicit stringy mechanism for CPT breaking is known,3 con-
nected to spontaneous Lorentz breaking.4 Briefly, it turns out that couplings in
string field theory exist that are impossible in conventional four-dimensional
renormalizable gauge theories. When scalars acquire expectation values, these
couplings can induce instabilities in effective potentials for Lorentz tensors.
Nonzero expectation values for the latter can ensue, leading under suitable
circumstances to CPT violation.
Additional support for this scenario is provided by a recent detailed anal-
ysis of Lorentz- and CPT-breaking solutions of the equations of motion for
the open bosonic string.5 Dominant terms of the action in a level-truncation
scheme are computed analytically, and the equations of motion are solved. For
some solutions, over 20,000 nonvanishing terms in the action are used. The
associated nonzero expectation values for various tensor fields are found to
exhibit predicted features.
If a string theory indeed describes the Universe, then the above mechanism
might induce CPT-violating terms in the effective four-dimensional low-energy
theory, i.e., in the standard model. Since no zeroth-order CPT violation is
observed, it must be suppressed. The natural suppression factor is the ratio
∼ 10−17 of the low-energy scale to the Planck scale. It turns out that a
suppression of this magnitude can produce effects around or just below those
detectable in current experiments with neutral-meson systems.3,6
1
The issues of modeling and detecting these effects have been examined6,7,8
in theK system, theD system, and the two B systems. Candidate experiments
include ones with uncorrelated mesons or with correlated mesons (factories).
Several interesting features emerge from the analyses.
• In the string scenario, the magnitude of possible CPT violation depends
on coupling constants that can vary among different quark flavors as, for exam-
ple, do the usual Yukawa couplings. This means it would be desirable to test
for CPT violation in all the neutral-meson systems, not only the K system.
• The only bounds in the literature to date are those on the components
of the K-system CPT-violating parameter δK . These may be improved soon,
e.g., in φ factories, under favorable circumstances possibly to one part in 105.
• Testing CPT in the D system is hard because the mixing is so small.
Nonetheless, definite tests can be performed at a τ -charm factory. They could
include bounding the K-system parameter δK and the corresponding quantity
δD in the D system.
• Testing CPT in the neutral-Bd system is particularly interesting because
it involves the b quark, and in some string scenarios CPT violation is largest in
this system. Although no bound is currently in the literature, sufficient data
already exist to bound the CPT-violating parameter δB at about the 10% level.
Prospects at the B factories appear interesting.
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